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Non-muscle invasive high grade urothelial carcinoma 
of the bladder. Which factors can influence understaging
at the time of radical cystectomy?
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Objective: To evaluate the main factors
which influence understaging in patients

with T1G3 non-muscle invasive bladder cancer (NMIBC).
Materials and methods: 109 patients with T1/G3 underwent
transurethral resection of bladder tumor (TURBT) and then
radical cystectomy (RC) with pelvic lymph nodes dissection.
A number of variables were considered when evaluating the
detection of understaging. We considered the patients age
and gender, as well as the size, number, location and mor-
phology of their tumor. We also considered coexistence of
bladder carcinoma in situ (CIS), microscopic vascular inva-
sion and deep lamina propria invasion. The level of experi-
ence of the surgeon was also analyzed.
Results: in RC samples muscle invasion, that is understaging,
was detected in 74 (67.9%) patients, while 35 (32.1%)
patients were appropriately staged. In these cohort of
patients with high grade tumors, understaging was associated
with deep lamina propria and microscopic vascular invasion,
multiple tumors, tumor size > 6 cm, tumor location (trigone
and dome), presence of residual tumor; age, gender, tumor
morphology, CIS associated, and experience of urological
surgeon were not associated with clinical understaging. 
Conclusions: in our study, evaluating patients with high
grade NMIBC at first TURBT, we identified some risk factors
that need to be considered and that are able to increase the
risk of understaging: deep lamina propria and microscopic
vascular invasion, multiple tumors, tumor size > 6 cm, tumor
location (trigone and dome), presence of residual tumor.
When these risk factors are present, performing an early cys-
tectomy, and not a re-TURBT, could lower the risk of worse
pathological finding due to rapid disease progression of the
high grade tumors, and can prolong survival.
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are included, that have a high risk of recurrence and
stage progression (1).
Transurethral resection of the bladder tumor (TURBT) is
the standard treatment for non-muscle-invasive cancer,
by which the urologist should provide to the pathologist
complete sampling of the tumor, the underlying bladder
wall, and the edges of the resection (2). The pathologist
should report specifically the histology type, the grade,
the depth of lamina propria invasion, and the presence
of muscle in the specimen (3). 
The main objective of the initial TURBT is a correct stag-
ing of the tumor; while TURBT alone, with intravesical
immune- or chemotherapy is the standard of care in
NMIBC, muscle-invasive tumors (MIBC) (≥ T2 or pN1)
will require radical approaches; TURBT is the key diag-
nostic modality to determine whether patients have
bladder cancer that can be treated locally or requires
more aggressive, surgical treatment (3). 
In a significant number of cases the carcinoma at patho-
logic examination results to be understaged in specimens
obtained from TURBT compared to those after radical
cystectomy (RC); understaging is therefore defined as the
presence of MIBC at RC; muscular invasion can more
likely happen in high grade BC (4).
The aim of our study was to evaluate the main factors
that influence disease understaging in patients with high
grade NMIBC.

METHODS
The study patients were identified from an existing
prospective database of all patients who underwent RC
at our institution between December 1998 and June
2008 (685 patients). Institutional Review Board
approved the study design. 109 patients were selected
from the database; they had NMIBC T1/G3 after the first
TURBT; T1 tumors were subclassified into pT1a (tumor
invasion to the lamina propria above the level of the
muscularis mucosa) and pT1b (tumors invading up to or
beyond the muscularis mucosa without involving the
muscularis propria) (5).
After TURBT, all the considered patients underwent RC
and extended bilateral pelvic lymph nodes dissection; we
did not perform a re-TURBT because in the bladder there
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INTRODUCTION
Bladder cancer is a frequent malignancy of the lower uri-
nary tract, showing an incidence of 10.1 per 100,000 for
men and 2.5 per 100,000 for women (1). The majority
of patients with bladder cancer at first diagnosis have
non-muscle-invasive bladder tumors (NMIBC) (Tcis, Ta,
and T1); but in this group also high-risk bladder cancers
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was extensive and/or multiple disease, and/or residual
disease. RC was performed within 6 weeks from TURBT
in all patients. For the purpose of the study, only patients
who did not undergo neoadjuvant chemotherapy before
RC, and those who did not receive adjuvant intravesical
or systemic therapy after the TURBTs were considered.
Five urological consultants and 5 urologists in training at
our institution performed the TURBTs. Stage was
assigned according to the American Joint Committee of
Cancer (AJCC) guidelines (6); and the grade was defined
according to the WHO grading system (7).
All our TURBT cases were performed under spinal anes-
thesia; both a 70- and 30-degree lens to evaluate the
entire bladder surface fully have been used; all abnormal
areas were recorded and then biopsied separately; a com-
plete cystoscopic exam was repeated at the end of the
TURBT to ensure that all tumors and abnormal areas
have been resected. 
Patients pathologically staged T1 at the time of RC were
considered appropriately staged; those who resulted to
have a > T2 were considered understaged. 
For all the patients, we considered the following param-
eters: age, gender, tumor size, depth of lamina propria
invasion, tumor morphology (solid vs. papillary) (8),
associated carcinoma in situ, multiplicity, location of the
tumor (lateral wall, trigone, dome), and microscopic vas-
cular invasion. We also considered the surgeon’s experi-
ence when performing TURBT (operations performed by
experienced consultants or by registrars); all of these
parameters were evaluated for detection of understaging.

Statistical analysis
The Mann- Whitney U test or Student’s T-test methods
were used to compare differences among categories as
appropriate. The nonparametric Wilcoxon signed-rank
test was used on calculated pair difference values. Survival
curves were assessed using the Kaplan-Meier method and
differences were calculated with the log-rank statistic.
Multivariate analysis was performed with Cox proportion-
al hazard model analyses to identify predictors of clinical
understaging. Two-tailed tests were used for all compar-
isons and p < 0.05 was considered statistically significant.
SPSS 11.0 software was used for all calculations

RESULTS
The characteristics of the patients who took part in the
study are listed in Table 1. The mean age of patients (SD)
was 69.4 (11.2) years; 87 of them were males and 22
females; mean tumor diameter was 5.8 + 1.5 cm; 39
patients were staged as T1a and 70 as T1b; in 35 patients
the tumor was solid and in 74 it was papillary; CIS was
associated in 12 patients; in 32 patients the tumors were
single and in 77 multiple; 63 tumors were in the lateral
bladder walls, 21 in the trigone, and 25 in the bladder
dome; microscopic vascular invasion was present in 65
patients; 63 operations were undertaken by consultants
and 46 by registrars; in 83 patients there was residual
tumor after TURBT.
Final pathologic specimens from RC revealed muscle
invasion, i.e. understaging, in 74 (67.9%) patients;
therefore 35 (32.1%) patients were appropriately staged;

nine patients had lymph nodes metastases at final patho-
logical examination. 
Understaging was associated with deep lamina propria
(stage T1b) and microscopic vascular invasion, multiple
tumors, tumor size (tumors > 6 cm are more likely to be
understaged), tumor location (tumors in the trigone and in
the bladder dome are more likely to be understaged),
residual tumor; age, gender, tumor morphology, bladder
CIS associated did not result to be important. The type of
urological surgeon (consultant or registrar) was not associ-
ated with clinical understaging at final pathology. By mul-
tivariate analysis the most important factor predictive of
understaging is the presence of microscopic vascular inva-
sion. Survival analysis (Figure 1) showed a significantly
higher survival rate in those patients who were appro-
priately staged compared to those who were understaged
at final pathology (73,5% vs. 42%; log rank p = 0.001;
Chi-square = 10,560).

Characteristics After TURBT Understaged Appropriately p
at RC staged at RC

n. patients 109 74 35
Mean age 69.4 + 11.2 70.1 + 9.8 68.5 + 10.9 0.619
Male 87 64 23
Female 22 10 12 0.282
Tumor size 5.8 + 1.5 6.8 + 1.9 4.5 + 1.8 0.025
T1a 39 11 28 0.002
T1b 70 63 7
Tumor morphology
Solid 35 20 15 0.081
Papillary 74 54 20
Bladder carcinoma 
in situ associated 12 4 8 0.284
Single 32 3 29 0.003
Multiple 77 71 6
Location
Lateral wall 63 38 25 0.008
Trigone 21 17 4
Dome 25 19 6
Microscopic vascular 65 58 7 0.001
invasion
Surgeon’s experience
Consultant 63 45 18 0.5
Registrar 46 29 17
Residual tumor 83 50 33 0.002

Table 1. 
Patients characteristics.

P Relative risk 95% CI
Age 0,210 1,378 0,7- 1,7
Gender 0,161 4,206 0,8- 17,6
Depth of lamina propria invasion 0,810 3,591 0,3- 6,2
Tumor size 0,890 0,899 0,3-1,1
Tumor morphology 0,251 1,335 0,5-1,8
Solitary vs multiple tumor 0,530 0,924 0,4-1,4
Ca in situ associated 0,368 1,322 0,7-1,7
Location 0.134 0.432 0,1-1,5
Microscopic vascular invasion 0,001 1,885 0,7- 1,5
Surgeon’s experience 0,121 1,320 0,8-2,1
Residual tumor 0,030 1,474 0,4-1,9

Table 2. 
Multivariate analysis of factors predictors of understaging.
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DISCUSSION
One of the problems of TURBT for the diagnosis and
staging of BC is the inability to accurately identify all
cases of MIBC (9). Due to the significant risk of under-
staging, a second TURBT is to be considered for all
patients with high-grade T1 urothelial carcinoma (10); to
improve the accuracy, separate biopsies from the tumor
base and random bladder biopsies can provide addition-
al prognostic informations (3, 11); a restaging TURBT is
strongly advised for those patients diagnosed with T1
disease, where muscularis propria is not present in the
initial histological specimen.
A restaging TURBT is considered for patients with high-
grade Ta or T1 disease even when muscle is present in
the resection specimen, due to the considerable risk of
understaging, up to 70% (12-14). 
Some studies have observed that a delay in doing a rad-
ical cystectomy is associated with an higher pathological
stage at cystectomy; some have shown that delaying sur-
gery more than 90 days results in a worse pathologic
stage with locally advanced disease (15); others have
demonstrated similar results when cystectomy is delayed
of more than 12 weeks, and also a decreased survival
(16). The timing of radical surgery is therefore most
important.
Several studied have highlighted the importance of sur-
geon experience on the outcomes of TURBT. Mariappan et
al. (17) observed that surgery performed by people with
less than 5 years of experience was also an independent
predictor of early recurrence; on the contrary, Zurkirchen et
al. (18) found that trainees had less percentage of residual

tumor than experienced
surgeons; Vasdev et al.
(19) did not observe that
the surgeon experience
was associated with the
prognosis TaG2 tumors
after restaging.
It has been observed that
survival is high in
patients with superficial
bladder cancer after RC;
survival is better in
patients treated with
early RC compared to
those having radical sur-
gery after recurrence of
tumors (20); although
RC is important when
intravesical therapy fails,
it might be too late even
if the tumor remains
clinically superficial.
In this study we have
shown that understaging
is present in 67.9% of
high grade NMIBC,
while 32.1% of high
grade NMIBC were
appropriately staged; we
considered a selected
group of patients, who

underwent cystectomy after the first TURBT. This was
because of the presence of locally extensive and/or mul-
tiple disease and/or residual tumor, and this fact could be
responsible for the high rate of understaging we have
found.
In our report all the patients underwent RC within 6
week from TURBT, therefore a delay in performing radi-
cal surgery cannot be considered responsible for disease
progression; the rate of understaging is higher compared
to other studies, but we have considered a very selected
cohort of patients with high grade tumors. Our finding
unusual compared to the results found in the literature,
and because of this we think that our findings are inter-
esting. 
We have also observed that surgeon’s experience is not
important in determining the rate of understaging. 
In our study we have observed that there are some fac-
tors predictive of understaging: tumor size is an impor-
tant factor, and tumor understaged have a significantly
higher mean diameter (6.8 + 1.9) compared to those
appropriately staged (4.5 + 1.8); tumor in the trigone are
frequently understaged (probably due to early invasion
of adjacent tissues), as those in the dome of the bladder
(probably due to incomplete resection for technical diffi-
culties); depth of lamina propria invasion and micro-
scopic vascular invasion are also factors predictive of
understaging.
High grade NMIBC can be treated with TURBT and
intravesical chemo- immunotherapy, but this treatment
is absolutely insufficient if there is an error in stage deter-
mination, that can lead to a delay in radical surgery and

Figure 1. 
Survival in patients understaged and appropriately staged
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worse prognosis. Defining the exact stage of bladder
tumor is essential for planning appropriate treatment and
determining the patient’s prognosis. In this study we
have considered a selective group of patients with high-
grade bladder tumor, who were staged T1 at first TURBT;
the second TURBT was not performed in our patients,
since the bladder was extensively affected by the tumor,
and residual tumor was present in 76.14% of cases.
According to our observation, when evaluating patients
with NMIBC at first TURBT, we believe that it is impor-
tant to consider the following factors that are able to
increase the risk of understaging: high grade tumor, deep
lamina propria and microscopic vascular invasion, mul-
tiple tumors, tumor size > 6 cm, tumor location (trigone
and dome), presence of residual tumor. 
When these risk factors are present, we suggest to exam-
ine carefully the case and consider whether avoiding
delays with performing a second TURBT and proceed
straight to radical cystectomy could be a possible option;
in this situation, performing an early cystectomy could
lower the risk of worse pathological finding due to rapid
disease progression of the high grade tumors, and can
prolong survival.
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